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SYSTEM AND METHOD FOR SOCIOMETRIC DATA COLLECTION AND ANALYSIS 

FIELD OF THE INVENTION 

The present invention relates generally to the field of behavioral psychology, and 
specifically to a system and method of collecting and analyzing sociometric data to 
5 identify and assess social and behavioral problems in a group of individuals, such as 
schoolchildren in a particular grade or class. 

BACKGROUND OF THE INVENTION 

Social and behavioral problems in school children are well known. For example, 
almost every class has its bullies and their victims. Some children are popular; others 

10 are neglected by their peers. These social and behavioral problems are known to 

adversely impact some children's psychological and emotional development. In extreme 
cases, they may even manifest themselves as outbreaks of violence, such as school 
shootings. It is also well known that psychologists and mental health professionals can 
assist students with behavioral problems through a variety of interventions - assuming 

15 the problem children can be accurately identified. 

Identification of children with behavioral problems is deceptively difficult. 
Research indicates that their teachers identify only twenty percent of peer-rejected 
children. Parents are only slightly more accurate, identifying just over thirty percent of 
children disliked by their peers. Over fifty years of research has shown that the most 

20 accurate means of identifying children with social and behavioral problems within the 
school environment is through sociometric analysis utilizing peer nomination data. 
Children are asked a series of questions relating to interpersonal relationships and social 
status, such as whom they most like among their peers, whom they like least, who is 



1 



Coats & Bennett Ref. No. 4846-001 

picked on, who is aggressive, and the like. The children nominate others in each of 
these categories from a list of their peers. This peer nomination data is then subjected 
to statistical analysis to reveal how each child is viewed by his or her peers. See A.H. 
Cillessen & W.M. Bukowski, Conceptualizing and Measuring Peer Aceptance and 
5 Rejection, Recent Advances in the Measurement of Acceptance and Rejection in the 
Peer System 3-10 (Jossey-Bass, 2000), the disclosure of which is incorporated herein in 
its entirety. 

While sociometric analysis has proven to be a valuable tool in identifying children 
with behavioral problems, it is one that is difficult to utilize effectively, particularly by 

10 education professionals in the school environment. Typically, a behavioral psychologist 
prepares the sociometric questionnaire. A list of all students in the peer group - typically 
all of the children in a particular grade level - must be compiled (and preferably 
alphabetized by first name, a time-consuming and error-prone task when performed by 
hand). Once the questionnaire is administered to the students and their responses 

15 collected, the data must be entered into a data entry program, and analyzed, often 
requiring reprogramming of a statistical analysis tool by a statistician. 

For example, one aspect of sociometric analysis that has proven useful is the 
classification of children based on their peer nomination results into one of several 
groups or sociometric classifications. See J.D. Cosie, et a/., Dimensions and Types of 

20 Social Status: A Cross-Age Perspective, 18 Developmental Psychology 557 (1982), the 
disclosure of which is incorporated herein in its entirety. The statistical analysis tools 
must be programmed to define these categories and the rules with which children are 
classified into them. Typically, due to the complexity of the analysis required, only the 
classification itself is preserved. That is, no scores or weights are generated indicative 

25 of the confidence or strength of a given student's classification, or the probability that the 
same student would be similarly classified in a subsequent survey. Additionally, also 
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due to the complexity of traditional sociometric statistical analysis, self-nominations 
(indicative of how a student views his or her own social standing) and reciprocal 
nominations (complimentary pairs of students who nominate each other as least or most 
liked) are not utilized or even retained. However, both of these types of data are useful 
5 to behavioral psychologists and are indicative of important information that can be used 
in assessing a child's social and behavioral well-being. 

Thus, a need exists in the art for a way to streamline and simplify all aspects of 
sociometric analysis, including data collection, data entry, data analysis and reporting. 
Furthermore, a need exists in the art for a sociometric analysis tool that can be utilized 
10 by education professionals, and does not require the guidance or assistance of 
behavioral psychologists, statisticians, or others with special skills or training. 

SUMMARY OF THE INVENTION 

The present invention relates to a method of performing sociometric analysis of a 
group of individuals using a single software application on a digital computer. The 

15 software creates a sociometric questionnaire in response to questions selected by a 
user. The sociometric questionnaire comprises at least one sociometric question, and 
typically several such questions. Each sociometric question includes a plurality of 
potential nominations corresponding to the individuals in the group, and solicits at least 
one nomination from the plurality. The software facilitates the inputting of responses to 

20 the sociometric questionnaire by displaying a replica of the questionnaire. The 
responses are accepted and analyzed. Sociometric scores are generated and 
standardized across the group. Each individual is classified into one of a plurality of 
sociometric classifications. Probability and strength scores related to the classification 
are calculated and reported. Reciprocal nominations and self-nominations are reported. 

25 The sociometric analysis results are output, such as by being displayed as a scatterplot, 
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wherein selected individuals and sub-groups of individuals may be highlighted, and 
wherein sociometric classifications may be indicated. Analysis results may also be 
output as graphic slider bars. 

BRIEF DESCRIPTION OF DRAWINGS 

5 Figure 1 is a representative block diagram of a digital computer; 

Figure 2 is a flow chart depicting the steps a representative sociometric analysis 
process; 

Figure 3 is a representative scatterplot diagram depicting sociometric analysis 
results, according to one embodiment of the present invention; and 
10 Figure 4 is a representative report according to one embodiment of the present 

invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a single, integrated software application for 
facilitating the sociometric analysis of a group of individuals. In particular, the SCAN™ 

15 program (Sociometric Collection and ANalysis) and its use in the school environment are 
described herein in significant detail. However, it will be readily apparent to one of skill 
in the art that the present invention is not limited to either the SCAN™ software 
application or the sociometric analysis of school children - but rather encompasses any 
single software application that performs the functions described herein, and is 

20 applicable to any group of individuals. 

The software application of the present invention may be compiled for and 
executed on any general-purpose digital computer. A "computer" is defined herein as 
any data processing device including microprocessors, conventional personal 
computers, engineering workstations, personal digital assistants, and the like, whether 
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stand-alone or interconnected via a network. The term is meant to be construed 
broadly. A representative digital computer is depicted in block diagram form in Figure 1. 
Computer 10 comprises central processing unit (CPU) 12, memory 14, input device 16, 
and display 18. Computer 10 is optionally connected to an output device 20, and may 
5 include or be connected to auxiliary storage device 22 and/or a communications 
interface 26. CPU 12 may comprise a standard microprocessor, such as an 80x86®, 
PENTIUM®, 68xxx®, or compatible architecture processor; a reduced instruction set 
computer (RISC) processor, such as an ARM®, SPARC®, or PowerPC®; a digital signal 
processor (DSP); or an application specific integrated circuit (ASIC) designed to interpret 

10 and executed stored program instructions. CPU 12 may include graphics or floating- 
point co-processors, cache memory, interrupt handlers, clocks, and similar support 
circuits, as are known in the computing arts. Memory 14 may comprise RAM, DRAM, 
SDRAM, FRAM, ROM, PROM, EPROM, EEPROM, or other solid-state computer 
memory as are known in the computer arts. Memory 14 may be hierarchically 

15 organized, including non-solid-state memory devices such as a hard drive, CD-ROM, 
CD-R, CD-RW, DVD-ROM, floppy disk, magnetic tape, or other form of computer data 
storage. Memory 14 stores various data used by the CPU 12, and in particular, contains 
software 24, comprising instructions for execution on CPU 12. Software 24 may, in 
general, include hardware drivers and one or more hardware-level operating systems 

20 such as a BIOS; a computer operating system such as WINDOWS®, Macintosh®, or 
UNIX®; various application program interfaces and language interpreters, such as 
BASIC, FORTH® or JAVA®; and/or applications software programs, such as WORD®, 
EXCEL®, or SCAN™ (one embodiment of the software application of the present 
invention). 

25 The input device 16 may comprise a scanner, keyboard, keypad, computer 

mouse, TRACKPOINT^ lever, touchpad, joystick, digitizing pad, microphone with 
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associated voice recognition hardware and/or software, tactile glove, or the like. The 
input device 16 allows a user to enter data into the computer 10, indicate selections, 
chose options, and the like. The display 18 may comprise a text or graphic output 
display, that may be of any technology or type known in the art, illustratively including a 
5 video display (cathode ray tube or projection), any of a variety of passive or active matrix 
liquid crystal displays (LCD), plasma display panel, electroluminescent display, field 
emission display, light emitting diodes (LED), holographic projection, or the like. The 
display 18 communicates information and prompts to a user, presents choices for 
selection, may provide feedback to control functions, such as through a Graphic User 

10 Interface (GUI). In some embodiments, the input device 16 and display 18 may merge, 
such as in the case of touchscreen displays, or light pens. The output device 20 may 
comprise a text and/or graphics printer, such as a dot matrix, laser, inkjet, or daisy wheel 
printer; a graphic device such a pen plotter, or the like. According to the present 
invention, the output device 20 may print sociometric questionnaires, plot sociometric 

15 analysis outputs such as scatterplot charts, print textual sociometric analysis outputs, 
and the like. The auxiliary storage device 22 may comprise a floppy drive, a CD-ROM, 
CD-R, CD-RW, or DVD-ROM drive, a ZIP® drive, a magnetic tape drive, or the like. The 
auxiliary storage device 22 facilitates the loading of the software application of the 
present invention from the appropriate carrier or media into the computer 10 for 

20 execution thereon, and may additionally facilitate the transfer of sociometric data into 
and/or out of the computer 10. Finally, the computer 10 may include a communications 
interface 26, such as for example an electrical or optical network connection, such as 
ETHERNET^, FDDI, or the Internet; a modem connected to a wired or wireless 
telephone or cable service; or a wireless network interface, such as BLUETOOTH®. The 

25 communications interface 26 may be utilized in much the same manner as an auxiliary 
storage device 22 for the loading of software and transfer of data, and may in addition 
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provided expanded communications and distributed processing capability. In particular, 
either the media associated with an auxiliary storage device 22 or the communications 
interface 26 may comprise a "computer readable carrier" effective to load a software 
application, such as the SCAN™ program of the present invention, into a computer 10. 
5 The SCAN™ program automates and streamlines much of the effort required to 

perform sociometric analysis. As used herein, "sociometric analysis" refers to the 
method of obtaining and analyzing an individual's social and behavioral posture through 
peer nomination data. Each individual nominates one or more of his peers in various 
categories or questions indicative of social or behavioral qualities. For example, 

10 questions such as "who do you like the most?" are asked, with the individual's entire 

peer group appearing on a list for possible nomination. The nominations selected by the 
individuals in the group, relating to a variety of questions, are then compiled and 
analyzed to reveal each individual's social and behavioral status as viewed by the peer 
group. This analysis is often intricate and complex. According to the present invention, 

15 the major tasks associated with performing a sociometric analysis on a group of 
individuals are automated within a single software application. 

The sociometric analysis begins with the identification of the relevant group, as 
depicted in Figure 2 by block 30. In a school environment, this is typically a grade (such 
as for example, the third grade). A grade may include several classes that are handled 

20 as sub-groups within the peer group. Other group structures are, of course, possible. 
For example, in very large schools, the peer group may comprise only a portion of a 
grade. Alternatively, in smaller schools, a peer group may comprise two or more grades. 

Once the peer group is defined, the data collection process begins with the 
creation of a sociometric questionnaire comprising one or more sociometric questions, at 

25 block 32. The SCAN™ program facilitates the generation of sociometric questionnaires 
by providing a series of relevant questions that may be easily included. Among these, 
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listed by way of example and not limitation, are questions such as: Who do you like 
most? Who do you like least? Who is aggressive? Who is teased often? Who is picked 
on? Who is shy? Who is weird or strange? Who are your friends? Who are your best 
friends? Having a user select the sociometric questions from among a pre-defined list 
5 not only facilitates ease of creation of the sociometric questionnaire, but also enhances 
the consistency and repeatability of sociometric analyses performed among different 
groupings of individuals, or at different times. Additionally, the selection of pre- 
determined sociometric questions facilitates the use of the software by lay persons, as 
the sociometric analysis functionality of the software "knows" the significance of the 
10 questions selected, and can generate significant useful results in reliance on the pre- 
determined interrelationship of the sociometric questions, without requiring re- 
programming or manipulation of the statistical analysis engine to process new data 
types. 

Once the sociometric questions are selected, the list of individuals comprising the 
1 5 peer group is entered, at block 34. Particularly where the peer group includes children, 
the list of names associated with each question should ideally be sorted by first name, 
so that a child may more easily locate the name that comes to mind as a nomination for 
that question. Additionally, the names should be subdivided into subgroups, such as 
classrooms, if subgroups are utilized. The SCAN™ program may facilitate the entry of 
20 the peer group list by automatically alphabetizing entries by first name as they are 
entered, and/or by organizing the entries by classroom. The SCAN™ program may 
additionally generate a unique identification number and assigns it to each name as it is 
entered. 

When the names of all individuals in the peer group have been entered and the 
25 sociometric questions selected, a sociometric questionnaire is generated. The 

sociometric questionnaire includes the series of sociometric questions selected, each 
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together with all names within the peer group, preferably on a single page. Thus, there 
are as many pages in the sociometric questionnaire as there were sociometric questions 
selected. 

The sociometric questionnaires are then administered to the peer group, at block 
5 36. Each individual nominates one or more others from his or her peer group that best 
answer each sociometric question. 

The compilation of results of the sociometric questionnaire, i.e., entering all of the 
nominations for each of the sociometric questions (block 38), is typically one of the most 
error-prone phases of traditional sociometric analysis. According to typical prior art 

10 methods, the data were entered into a word processing or data entry program, such as 
Paradox®, which may have required input in a variety of formats, leading to confusion 
and resulting errors. According to one embodiment of the present invention, data entry 
is simplified and accuracy increased through the display of a replica of each sociometric 
question, with the entire nominating group available for selection. In other words, for 

15 each sociometric question, the question and the entire peer group appear on the 

computer display 18 (see Fig. 1) in a format directly analogous to the printed form in the 
sociometric questionnaire. Thus, a user entering results from the questionnaire would, 
for each sociometric question from each individual, simply select the entries on the on- 
screen form that correspond to the entries indicated on the sociometric questionnaire. In 

20 the broad practice of the present invention, this display and selection may comprise any 
of a variety of selection processes, utilizing the computer display 18 and input device 16. 
For example, the form may be displayed on a touch-sensitive computer display, with the 
user physically selecting the appropriate entries by touching the screen, either by hand 
or using a light pen or similar device. In another embodiment, the user entering the data 

25 may move an indicator or pointer to a desired nomination via manipulating the computer 
input device 16 (such as a computer mouse, joystick, or the like). The desired entry may 
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then be selected by performing an input action appropriate to the input device 16 (such 
as pressing a mouse button, pulling the trigger on a joystick, or the like). The selected 
nominations on the on-screen replica are indicated, such as by highlight, reverse video, 
an associated check-box or radio button, or similar visual indicator. When all of the 
5 indicated nominations from the sociometric questionnaire have been indicated on the 
replica, the replica and the questionnaire will match. At this point, the user may indicate 
that the data is to be accepted, and go on to the next question (or the next individual). 
Data entry is thus essentially reduced to a visual pattern-matching exercise, which is 
known in the art to reduce errors and speed the data entry process. 

10 In one embodiment of the present invention, data entry includes error checking. 

The responses for one or more individuals to one or more sociometric questions are re- 
input on a blank on-screen replica. The input selections are then checked against the 
previously input selections for that individual and that question, and errors are flagged. 
This error checking may be performed on a subset of the sociometric questionnaires, to 

15 generate a representative error rate regarding data input. 

The software application of the present invention dramatically simplifies and 
speeds the analysis of sociometric data (block 40). Traditional sociometric 
classifications and indicators are calculated automatically. Use of the software allows 
education professionals to incorporate sociometric analysis into their student 

20 assessments, as it does not require familiarity or expertise with statistics. Furthermore, 
through retention and reporting of sociometric data typically lost in prior art sociometric 
analysis methodologies, valuable additional information is available as part of the 
analysis results of the present invention. 

The classification of individuals in the peer group into sociometric groups or 

25 classes has been a useful feature of sociometric analysis for nearly twenty years. In one 
embodiment, the software application according to the present invention not only 
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computes sociometric classifications, but also displays the classification data and the 
individuals in each class in an innovative and intuitive manner (block 42). 

While the classification of individuals according to many different metrics is 
possible, six sociometric classifications based on nominations for Liked Most and Liked 
5 Least status are described herein in detail. This description is illustrative only, and the 
present invention is not limited thereby. Nominations for Liked Most (LM) and Liked 
Least (LL), as well as all other sociometrics, are collated across the entire group, and the 
mean and population standard deviations are calculated. For each individual assessed, 
his or her nominations for, e.g., LM and LL are summed from among all individuals 

10 completing the sociometric questionnaire, and standardized across the nominating 

group. These standardized scores are referred to herein as "z-scores," such as zLM and 
zLL. Conceptually, zLM, for example, quantifies how far the individual differs from the 
mean number of "Liked Most" nominations for the group. The extent of the difference is 
expressed relative to the standard deviation for the group. Thus, for example, a zLM 

15 score of 2.0 indicates that the number of "Liked Most" nominations the individual 

received was exactly two standard deviations greater than the mean. In this example, 
standard probability theory would then estimate that the individual is in the 95 th 
percentile of "Liked Most" nominations among the group. 

A Social Preference (SP) score is computed for each individual by subtracting 

20 the zLL nominations from the zLM nominations. A Social Impact (SI) score is computed 
by summing the zLL and zLM scores. The Social Preference and Social Impact scores 
are standardized across the nominating group. Individuals are then classified into one of 
six sociometric classifications according to the following rules (wherein zSP, zSI, zLL, 
and zLM notations indicate standardized scores): 

25 Popular: zSP > 1 , zLL < 0, and zLM > 0; 

Rejected: zSP < -1, zLL > 0, and zLM < 0; 



11 



Coats & Bennett Ref. No. 4846-001 

Neglected: zSI < -1, zLL < 0, and zLM < 0; 

Controversial: zSI > 1, zLL > 0, and zLM > 0; 
Average: -0.5 < zSP < 0.5 and -0.5 < zSI < 0.5; and 

Unclassified: all others. 

5 In one embodiment the software of the present invention provides a unique and 

innovative method of displaying the sociometric classifications, the individuals so 
assigned, and a variety of related information. Figure 3 depicts a scatterplot diagram of 
a sociometric analysis and classification based on the Liked Least and Liked Most peer 
nominations. The Cartesian axes represent the total nominations in each of the 
10 standardized Liked Least and standardized Liked Most categories. Each individual is 
represented by a point or dot in a scaled spatial relationship representative of that 
individual's nominations by his or her peers for the two categories. Five of the 
sociometric classifications are depicted as spatial areas, denoted generally by curved 
lines. As an example, an individual receiving a large number of Liked Most nominations 
15 and a small number of Liked Least nominations would be plotted in the upper left 
quadrant of the scatterplot, and classified as Popular. 

According to one embodiment of the present invention, the scatterplot of Figure 3 
may be rendered more useful, particularly when it is displayed on the computer display 
18, by highlighting one or more points representing individuals. Thus, one or more 
20 individuals may be quickly located and his or her classification and relative degree of 
placement within that classification may be quickly ascertained. Additionally, groups of 
individuals, such as for example a particular classroom, may be highlighted. In one 
embodiment, the selections and highlights may be preserved in rendering the scatterplot 
on the computer output device 20. 
25 As mentioned above, and as is apparent with reference to Figure 3, individuals 

may fall more or less solidly within one of the sociometric classifications. For example, 
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an individual's scatterplot point may fall on or near the border of a sociometric 
classification. A fairly small change in the number of nominations for that individual, for 
example in a subsequent survey, may result in a different classification. In contrast, the 
scatterplot points representing other individuals may fall solidly within the area 
5 representing the sociometric classification (i.e., relatively distant from the axes). These 
individuals are more reliably classified, in that their classification is not likely to change 
from one sociometric analysis to the next. This difference in the "degree" of an 
individual's classification may indicate entirely different intervention strategies, yet this 
information does not appear in traditional sociometric analysis. According to the present 

10 invention, one indication of classification strength is inherent in the visual scatterplot 
display of Figure 3, simply by noting the placement of an individual relative to the axes 
and the displayed group boundaries. 

In addition, in one embodiment of the present invention, probability and strength 
scores as quantitative measures of the accuracy and strength of an individual's 

15 classification are computed and reported along with each individual's sociometric 

classification. First, a set of relative probabilities are calculated indicative of whether a 
given individual will receive each of the six possible classifications upon re-assessment, 
irrespective of his or her current classification. Additionally, a strength score is 
calculated that indicates the degree to which that designation is likely to hold on 

20 repeated sociometric assessments (the classification is "fixed") or whether it may change 
(the classification is "fluid"). 

While similar, the two measurements have different uses. The strength scores 
provide a good subclassification mechanism to be applied across a group of individuals. 
For example, behavioral psychologists may decide to treat the students classified as 

25 "Rejected" with high strength scores differently from those in the same classification with 
low strength scores. The probability scores, on the other hand, assist in the 
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characterization of an individual. An inspection of probability scores for all six 
classifications, for example, may reveal that an individual whose highest relative 
probability and current classification is "Unclassified" is actually on the borderline for 
"Rejected" status, and may benefit from intervention. 
5 Probability scores are calculated based on the following premise: if a sufficiently 

large number of sociometric analyses were performed according to the present 
invention, then the plotting of "z-scores" of each of the questions administered (/.e., 
standardized Liked Most, standardized Liked Least, etc.) for a given individual would 
take the form of a series of normal distributions, where the mean of each distribution 

10 would be the individual's current score on that question, and the mean of the standard 
deviations equivalent to the standard deviation of the current distribution. The probability 
that the individual's z-score on a given question will be above or below a target value on 
a re-assessment can be estimated as the corresponding area under the normal curve 
between the individual's current z-score and the target value. Conceptually, this area 

15 represents overlapping normal curves, displaced by the difference between the 

individual's current z-score and the target value. Mathematically, these probabilities are 
calculated as follows. The probability that, e.g., the standardized Social Preference 
(zSP) score will be greater than one for a given individual upon a re-assessment is 
calculated as the Cumulative Density Function (cdf) of the value zSP - 1 . This quantity 

20 represents the area under the normal curve from negative infinity to a projected z-score 
of zSP minus one. This probability is labeled PzSPPosI, and its derivation is expressed 
as: 

PzSPPosI = P(zSP) > 1 = cdf(zSP - 1 ) 
Similarly, other Social Preference estimates are: 
25 PzSPNegl = P(zSP) < -1 = cdf(-1 - zSP) 

PzSPNominal = P(-KzSP<1) = 1 - PzSPPosI * 1 - PzSPNegl 



Coats & Bennett Ref. No. 4846-001 



PzSPAverage = P(-.5<zSP<.5) = (1-cdf(zSP -.5)) * cdf(.5 + zSP) 
Similar calculations for Social Impact score yield: 
PzSIPosI = P(zSI) > 1 = cdf (zSI -1 ) 
PzSINegl = P(zSI) < -1 = cdf (-1-zSI) 
5 PzSINominal = P(-KzSI<1) = 1-PzSIPos1 * 1-PzSINeg1 
PzSIAverage = P(-.5<zSK.5) = (1-cdf(zSI -.5)) * cdf(.5 + zSI) 
Probabilities of scores greater or less than zero for, e.g., zLM and zLL are calculated: 
PzLMPos = P(zLM > 0) 
PzLMNeg = 1 - PzLMPos 
10 PzLLPos = P(zLL > 0) 
PzLLNeg = 1 - PzLLPos 

The probability of each sociometric classification is then calculated from these probability 
components, using the classification rules described above: 

P(Popular)= [P(zSP > 1) * P(zLL < 0) * P(zLM > 0)] 

15 P(Rejected)= [P(zSP < -1) * P(zLL > 0) * P(zLM < 0)] 

P(Neglected)= [P(zSI < -1) * P(zLL < 0) * P(zLM < 0)] 

P(Controversial)= [P(zSI > 1 ) * P(zLL > 0) * P(zLM > 0)] 

P(Average)= [P(-0.5 < zSP < 0.5) * P(-0.5 < zSI < 0.5)] 

P(Unclassified)= [P(-KzSI<1) * P(-KzSP<1)] - P(Average) 
20 Substituting the calculated probability components, 

P(Popular)= PzSPPosI * PzLLNeg * PzLMPos 

P(Rejected)= PzSPNegl * PzLLPos * PzLMNeg 

P(Neglected)= PzSINegl * PzLLNeg * PzLMNeg 

P(Controversial)= PzSIPosI * PzLLPos * PzLMPos 
25 P(Average)= PzSPAverage * PzSIAverage 

P(Unclassified)= (PzSINominal * PzSPNominal) - P(Average) 
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TotalP = P(Popular) + P(Rejected) + P(Neglected) + P(Controversial) + 
P(Average) + P(Unclassified) 

This yields a set of six numbers, each between zero and one. These 
probabilities are normalized, or scaled relative to each other, by dividing each score by 
5 the sum of all six. This results in a set of relative probability values that sum to one, 
which enables characterizations of the relative influence of each on an individual's 
classification. These relative probabilities may be scaled up to the more familiar 0-100% 
range before being reported in the sociometric analysis output. The relative probabilities 
are thus calculated as: 
1 0 RP(Popular) = [P(Popular) / TotalP] *1 00, 

RP(Rejected) = [P(Rejected) / TotalP] *100, etc. 

The strength scores are calculated by consideration of the relative probability that 
corresponds to each classification. The strength score represent the degree to which an 
individual's assigned sociometric classification is fixed versus fluid. In one embodiment, 
15 the strength scores comprise one of three levels, defined as: 



Label 


Score 


Assignment 
Criterion 


Description 


Highly 
Fixed 


3 


RP(classification) > .75 


very low probability that classification 
would change with new assessment 


Fixed 


2 


.5< RP(cIassification) < .75 




Fluid 


1 


RP(classification) < .5 


very high probability that 
classification would change with new 
assessment 



Conceptually, strength scores only apply to individuals who fall into one of the 
five sociometric classifications. In one embodiment of the present invention, however, 
even unclassified individuals are assigned a strength score that is associated with the 
20 classification towards which the individual tends. These strength score may be coupled 
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with a code indicative of the individual's unclassified status, but indicating the closest 
classification, such as UP (unclassified but closest to popular), UN (unclassified but 
closest to neglected), UC (unclassified but closest to controversial), or UR (unclassified 
but closest to rejected). 
5 In peer nomination sociometric analysis, it is often the case that a first individual 

will nominate a second individual as, e.g., Most Liked. The second individual will also 
nominate the first individual as Most Liked. Such mutual selections are referred to as 
"reciprocal nominations." This information is valuable in that reciprocal friend pairs (or 
conversely, "enemy" pairs) are known to be more stable over time than non-reciprocated 

10 pairs. Additionally, individuals' risk for adjustment problems may vary depending on the 
reciprocity of specific nominations. Traditionally, reciprocal nomination information is not 
retained in sociometric analyses, as mining this information from the nomination data is 
extremely cumbersome, time-consuming, and complicated. According to one 
embodiment of the present invention, reciprocal nomination data is extracted, 

15 maintained, and reported with each individual's analysis. For example, in one 

embodiment, reciprocal nominations may be highlighted in the scatterplot of Figure 3. 

Another example of information that is valuable for analysis, but not extracted or 
reported in traditional sociometric analysis, is self-nomination. Self-nominations offer 
insight into how an individual views himself or herself in the social structure with his or 

20 her peers. For statistical reasons, self-nominations are not included in sociometric 
calculations such as those defining sociometric classifications. Thus, self-nominations 
are typically disallowed - individuals participating in the sociometric analysis are simply 
not allowed to nominate themselves in prior art methodologies. According to one 
embodiment of the present invention, self-nominations are allowed, input, and reported, 

25 but are not included in the statistical analysis. 

While sociometric categories and their related scores are centrally important to 
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those conducting or interpreting the sociometric analysis, the information related to all 
individuals sociometric questions that the user selects is important to note and report. In 
one embodiment of the present invention, standardized scores for each question, 
including for example Liked Most and Liked Least, are provided so that each individual's 
5 level on each question can be compared to that within the peer group. In one 

embodiment, this information is presented in a novel and intuitive manner by graphic 
slider bars that depict each individual's placement on a question relative to the group. 
This form of presentation greatly aids interpretation of this data by behavioral 
psychologists and others who must interpret the sociometric analysis results. An 

10 example of these slider bars is depicted in the sample output of Figure 4. Fig. 4 is an 
illustrative example of one form of reporting the results of sociometric analysis, in this 
case the results for one individual. Many additional, or alternative, output formats are 
possible, and the present invention is not limited to the example of Fig. 4. The number 
of nominations, standardized scores, and percentage rankings within the group or 

15 defined subgroups may be reported as summary information for the entire group (such 
as a grade in a school), for a particular subgroup (such as one or more classrooms 
within a grade), and/or for one or more individuals. In one embodiment, the output may 
be sorted by individuals' scores on any of the sociometric questions (e.g., most liked, 
aggressive, etc.). 

20 Although the present invention has been described herein with respect to 

particular features, aspects and embodiments thereof, it will be apparent that numerous 
variations, modifications, and other embodiments are possible within the broad scope of 
the present invention, and accordingly, all variations, modifications and embodiments 
are to be regarded as being within the scope of the invention. The present embodiments 

25 are therefore to be construed in all aspects as illustrative and not restrictive and all 

changes coming within the meaning and equivalency range of the appended claims are 
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intended to be embraced therein. 
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